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Abstract

Portfolios that provide evidence of pre-service teachersessional growth
development have been widely incorporated in teacher songaograms (Barrett, 2001;
Wilhelm et al., 2006) and the question of how to use electronic portfolimaximize their
learning and professional development becomes intergstimgny teacher educators. In a
technology integration course offered to alternatiaeler education programs at a
southeastern state university, students were requirechgtraot an electronic portfolio that
demonstrated their competency in instructional designratethnology integration (Shoffner,
2007a). This study took an evaluation research approadsé&ss students’ collaboration in
their construction of electronic portfolios in theliaology integration course. The assessments
of the collaboration included 1) students’ electronic pbo$p 2) students’ self-assessment of
the portfolios, collaboration and performance in callabon, 3) collaboration experiences as
described by the students, 4) impact on the course worlg)amgact on their technology
proficiency. This paper reports the assessment resudltdiscusses implications for facilitating

collaboration in portfolio construction for pre-servieachers.



Assessing Student Collaboration in Electronic PortfGlamstruction: An
Evaluation Research

Introduction

Electronic portfolios have received increasing attentioteacher education and become
popular in many teacher education programs (Lynch & Purnaavar2®04). Students are
required to construct their electronic portfolios forehpurposes: 1) learning and professional
development, 2) assessment of student learning and profssevelopment, and 3)
employment and job seeking. Portfolios, when functiongwghachanisms for learning, foster
student learning and professional development by “complakitiy and creativity required in
constructing multimedia-based and hypertext presentgtiomsissen, 1996)” (Lynch &
Purnawarman, 2004).

This learning function of portfolio has been recognized bgyrszholars (Beckt al.,
2005; Hartnell-Young & Morris, 1999; Lynch & Purnawarman, 2004 h@lih et al., 2006).
Barrett (2001) points out how construction of portfolmage students in reflection and
evaluation of their own thoughts. Zeichner and Wray (208dyvshat portfolios encourage
students “to think more deeply about their teaching andtatadject matter contents, to
become more conscious of the theories and assumftiainguide their practices, and to
develop a great desire to engage in collaborative dialcahesd teaching” (2001). Since many
teacher education programs require students to constegtitoglic portfolios, the question of
how to use electronic portfolio to maximize their leagnand professional development
becomes interesting to many teacher educators.

The Teacher Education Environments in Mathematics anth&c{@ EEMS) Programs

are alternative paths to initial teacher certificam@ southeast state university. Students who



finish the TEEMS Programs of study obtain a Mastdfaidcation degree and recommendation
for initial teacher certification in the state. Theuansity offers multiple sessions of a required
technology integration course (IT 7360: Integrating Techgwioto School Based Learning
Environments) for its TEEMS students every semestercobese is designed to help the
TEEMS students meet the National Educational Techndiogydards for Teachers (NETS) by
the International Society of Technology in EducatikSTE) (Shoffner, 2007a). It is a three
credit hour course that includes a series of assigrsnagak construction of an electronic
portfolio to demonstrate their competency in technolotggration.

The previous course surveys and class observations in ITco86€e discovered that
students in TEEMS programs had low technology proficiendyliamited understanding of the
theoretical framework behind technology integration. €hes/e presented a daunting
challenge to both the TEEMS students and the coursectsts of IT 7360 when TEEMS

students were trying to complete their electronic pbogo

Research Questions, Research Design, and Rationale

To meet this challenge and to maximize learning during partéanstruction, the
TEEMS students were encouraged to construct their etectportfolios collaboratively in the
IT 7360 course. Since portfolio construction is usuallyvratlial work, is it appropriate to have
students construct their portfolios through collaboratiba&answer this major research question
and to obtain a comprehensive picture of student collabarat portfolio construction,
following questions were also asked.

1) Did the collaboration produce better portfolios thamsthconstructed

individually?



2) How did students feel about their portfolio, collaboratiamd performance in

portfolio construction?

3) What was the experience like for students to collalearaetheir electronic

portfolio construction?

4) Did the portfolio collaboration impact student coursekor

5) Did the portfolio collaboration impact students’ techgyl@roficiency?

This study took an evaluation research approach to assdssts’ collaboration in
constructing electronic portfolios in a technology gnegion course for pre-service teachers.
The evaluation research approach is defined as the amplicd research skills to determine the
worth of an educational practice to aid in decision mgn a particular educational
environment. Evaluation differs from other research amresnot by its methods but most of
all its purposes. According to Krathwohl (1998) and McMillars&humacher (2001),
evaluation research has a number of unique charactgristic

1) Evaluation research is decision-driven instead of hyptukesen.

2) The value of evaluation research is in its utilizatio

3) Because evaluation research is decision-driven, it takdestic approach, which

sees education as a complex human endeavor.

4) Evaluation does not control the study but explore tladuation target as it is in

actual situations.

5) Evaluation research uses multiplicity of data fronfiedlént sources combining

gualitative and quantitative data.

The use of evaluation research approach in this studyatacted with following

considerations. First, evaluation research fits teeacher’s epistemological beliefs of social



cognitive learning that advocates learning through collalmorati real social contexts (Driscoll,
2000). The researcher believes that learning is not an indhadt, even when undertaken
alone (Duffy & Cunningham, 1996), and “knowledge does noteesith an individual learner
alone” (Gunawardena & Mclsaac, 2004), but is distributedrgmmembers of the community.
Thus, assessment of learning and instructional stratiggesollaboration must be carried out
in the social contexts in which they are actuallyrnigkplace.

Although collaboration is widely used in teacher educdtiofacilitate learning, as a
social phenomenon, collaboration is complex and fretiyienisunderstood (Youtz, 1997) with
varied and multiple interpretations of its effectsli@mration (working collaboratively) in
electronic portfolio construction is new to many reskars. To better prepare pre-service
teacher students for technology integration, the reseaneeds comprehensive knowledge of
their collaboration in electronic portfolio constracts and the impacts of collaboration on their
learning and technology integration.

Finally, actual research and instructional context®i@fT 7360 course impose
limitations for using other research approaches thataand manipulate variables for study

purposes.

Study Procedure and Participants
The study started the first week of the semester wieleists completed the pre-course
surveys. In the fourth week, the instructor explainedstbdy to the students and those who
decided to collaborate in their portfolio constructiontfte course signed the informed consent
forms. Student collaboration in their portfolio constion started in the eighth week at the mid-

point of the semester. During collaboration for pditfeonstruction, they also completed three



course assignments individually. The interviews of studiigy@ants took place after the course
instructor submitted course grade to avoid possible coenaigtudy participants. They were
informed that all interviews were to be conducted indiviiguand their interview content

would remain confidential and would not be revealed to stimetuding their collaboration
partners. Each interview was taped, transcribed into aext then analyzeéigure 1 reveals the
relationship between the study timeline, data sourcestady process.

Figure 1: Study timeline, data sources, and study process
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Six TEEMS students participated in this study: four from@MEEMS program majoring
in Math Education and two from the TEEMS program magin Reading and Language
Literacy. The following section provides general des@igiof each participant in this study.

Alleena, a woman in her early twenties with a BA degree inliEhgworked for a very
short while as a teacher assistant in a Sunday schbelwas student teaching in a public
school during the semester as her first formal teachipgreence.

Anna, a woman in her late twenties with a BS degree in Blattics, was a math
teacher in a high school since January 2003 with a progisieaching certificate (6-12 Math).

She taught Algebra Il, concepts of problem solving, andeqais®f Algebra for 9-12 graders.



She worked in the same math Department with Meganwiitim she collaborated in portfolio
construction.

Brian, a man in his early thirties with a BS degree in (Brigineering, was a math
teacher in a high school since August 2003 with a provisteaghing certificate (5-8 Math).
He taught mostly Algebra | & Il at his school.

Camela, a woman in her mid twenties with a BS degree in Mati@s, was
unemployed at the time and had no formal teaching expeseand no teaching certificate. She
began student teaching Pre-Algebra (7th grade) during thestsgme

Karl, a man in his early thirties with a BA degree in Esigliwas an assistant librarian in
a small public library. He was student teaching in a pu$olool during the semester as his first
school teaching experience.

Megan, a woman in her early thirties with a BA degree ixtile Engineering, was a
math teacher in a high school since January 2003 with moalgeaching certificate (6-12
Math.). She taught Algebra II, Concepts of Problem 8glvand Concepts of Algebra,
Probability & Statistics for 9-12 graders. She workechengame Math Department with Anna

with whom she collaborated in portfolio construction.

Assessment Framework
In order to make appropriate instructional decisions regatiurdent collaboration in
their portfolio construction in this technology integwa course, the instructional effects of
collaboration must be comprehensively assessed. Taldsctibed the relationships between
assessment questions, target of assessment, instriandmisocedures used in this evaluation.

Table 1. Assessment question, targets of assessment, instsiamehprocedures



Targets of

Questions A ent Instruments Notes
1. Did collaboration | Electronic portfolios | Electronic portfolio Electronic portfolios
produce better developed assessment rubric were assessed by
portfolios than those | collaboratively and invited assessors.
constructed individually
individually?

2. How did students
feel about their
portfolio,
collaboration, and
performance?

Student satisfaction
over portfolios,
collaboration, and
performance in
collaboration

(1) The survey of the
satisfaction over
portfolio,
collaboration, and
performance

(2) Students’ final
reflection paper

Data were analyzed
by the researcher.

3. What was the
experience like for
students to collaborat
in their electronic
portfolio
construction?

Collaboration
experiences as
edescribed by the

students

Recorded interviews
with collaboration
students

Interviews were
conducted by the
researcher

4. Did the portfolio
collaboration impact
student course work?

Course assignments

Assignment rubrics

D

Assignments wer
assessed by the
invited assessors.

5. Did the portfolio
collaboration impact
their technology

proficiency?

Collaboration impact
on their technology
proficiency

Pre-and-post Course
Technology
Proficiency Self-
Assessments

Data was analyzed b}
the researcher.

Assessment Results and Analysis

Data analysis in this study included 1) assessmeneatrehic portfolios, 2) students’

self-assessment of the portfolios, collaboration perdormance in collaboration, 3)

collaboration experiences as described by the studentspdgt on the course work, and 5)

impact on their technology proficiency.

Assessment of electronic portfolios

The assessment of electronic portfolios was to angweiollow question: “Did

collaboration produce better portfolios than thosestroisted individually?” An assistant
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professor, and two doctoral students of instructional tolgly were invited to assess electronic
portfolios using an assessment rubric developed by Shoffner (RO0%bassistant professor
had taught the IT 7360 course and assessed student electrofoliogaevery semester for the
past three years. The two doctoral students had gonggtiheoshort training on how to use the
rubric to assess student electronic portfolio. The invissgssors assessed one portfolio and
discussed uses of the rubrics together to address éneate reliability issue of using the rubric.
And then, they assessed the electronic portfolios indetiyd

The rubric had seven assessment items, and eachatefadr assessment categories
with an assigned point value from “Needs Improvement 3(b)”, “Meets Criteria (4)”,
“Exceed Criteria (4.5)” to “Excellent (5)". The pointseach item were multiplied by 2, 3, or 4
before they were accumulated into the final total {soifihe maximum value for the portfolio
was 100. The average of assessed items from each assassced to determine the quality of
these electronic portfolios. Twelve electronic port®were assessed and among them, three
were constructed through collaborations. Table 2 displdy@deans (M) and standard error of
means (SEM) of each assessed item between collabopatrtfolio group and individual
portfolio group.

Table 2: Means and standard error of means of assessed itgqodfmlio assessment

Collaboration Portfolios Individual Portfolios
Assessment Items N =3 N=9

M SEM M SEM

ltem 1 9.56 0.11 8.89 0.21
ltem 2 14.67 0.17 13.22 0.49
ltem 3 9.67 0.33 7.96 0.35
ltem 4 18.67 0.39 16.59 0.55
ltem 5 18.89 0.59 16.89 0.37
ltem 6 15.00 0.00 14.33 0.17
ltem 7 8.78 0.29 7.96 0.27
Item total 95.22 1.15 85.85 2.05

Item 1: Statement of personal educational philosophy
Item 2: Description of the learning environment
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Item 3: Description of the physical space for therlgmy environment

Item 4: Descriptions of the unit/lesson Plans develdpethe learning environment
Item 5: Development of the learning environment matgrial

Item 6: Appropriate content

Item 7: Usability of the online learning environment deged

Item total: Item 1 + Item 2 + Iltem 3 + Item 4 + Item Hem 6 + Item 7 = 100

The assessment results indicated that the portfadinsticicted through collaboration
received higher average points than those that westraoted individually. The total mean
score for the collaborated portfolios was 95.22, anddtst mean score for the individual
portfolios was only 85.85. Mann-Whitney Test (Sprent & Somee2001) was used to
determine if the difference was significant in eacteased item. This test is a non-parametric
alternative to the two-sampléest, but makes no assumptions about the distribafidata. So
Mann-Whitney Test works particularly well for small sefglata. Table 3 displayed the Mann-

Whitney Test results between the collaboration paotigploup and the individual portfolio

group.
Table 3: Results of Mann-Whitney Tests on assessed items
Mann-Whitney U Z Exact P (one-tailed)

Item 1 4.00 -1.849 0.050*
Item 2 5.00 -1.600 0.073
Item 3 5.00 -2.434 0.005*
Item 4 3.00 -1.966 0.032*
Item 5 1.50 -2.267 0.009*
Item 6 3.00 -2.044 0.032*
Item 7 4.00 -1.795 0.050*
Item total 1.00 -2.311 0.009*

Item 1: Statement of personal educational philosophy

Item 2: Description of the learning environment

Item 3: Description of the physical space for therlgsy environment

Item 4: Descriptions of the unit/lesson Plans develdpethe learning environment

Item 5: Development of the learning environment matgrial

Item 6: Appropriate content

Item 7: Usability of the online learning environment deped

Item total: Item 1 + Item 2 + Item 3 + Item 4 + [tem &em 6 + Item 7 = 100

a. The details of calculatirig statistic and significance level can be found in SpaadtSmeeton (2001). Here is
an easy interpretation: if the difference betweemugrband group 2 is large, then thetatistic is small, thg
value is always negative, and tA@alue is small.

*P <.05
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As indicated by Table 3, the mean differences betweklgibooation portfolios and
individual portfolios were significant (£.05) in all assessed items excklpin 2: Description
of the learning environment with a P value of .073. The data analysis of portfoleeasment
results determined that the collaboration in portfobastruction produced better portfolios than

those constructed individually in this IT 7360 class.

Student self-assessment of their collaborations

The purpose of the student self-assessment was to detdrow the students felt about
their collaboration. Student who collaborated in tipeirtfolio construction were asked to fill
out a simply survey rating their satisfaction regagdimeir portfolios, collaboration, and
performance in collaboration at the end of the courke.self-assessment provided insights of
their collaboration from student perspectives. Table 4nsamzed the survey results which
indicated that students felt very positive about thdlaboration and its results.

Table 4: Student’s satisfaction over portfolio, collaboratiand performance

Self Performance Partner's

The Portfolio Collaboration . : Performance in
in Collaboration Collaboration

Aleena 9 9 10 8

Anna 9 10 10 10

Brian 8 10 9 9
Camela 9 10 10 10

Karl 10 9 8 10
Megan 10 10 10 10
Maximum

Points 10 10 10 10

The final course reflection paper had five questions fogusinstudent’s understanding

of technology integration. Although the paper was notifipelly designed to help students
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reflect on their portfolio collaboration, it was hopédt analysis of their reflection paper would
reveal additional insights into their portfolio collabwwa. In answering the fifth question,
“How do you plan to keep up with changes in technologyasmove through your teaching
career?”, some students who collaborated in the partfoinstruction mentioned collaboration
or clearly indicated their readiness to collaboraté wther teachers in the future as revealed by
their statements below.

| plan to make sure that | am reading educational jouratiésding conferences,

and collaborating with other teachers so that | camnlabout and have the

opportunity to use technology that will help me teachwitichelp my students

learn. (Megan)

A primary characteristic of technology is ever-chaggin order to stay current, |

will continue to read extensively mathematics and teldgyorelated journals,

discusses technology integration issues with my collesagunel work with them

to solve technology related problems. (Brian)

| think another way that | can stay up to date with teldgyois to ask my

colleagues and coworkers and even to collaborate kaatin bn some technology

integrating projects. (Camela)

To conclude, according to the survey data and reflectiorrpagtedents were very

satisfied with their collaboration experiences in fodid construction and felt very positive

about their collaboration.

Collaboration experiences as described by the students

“What was the experience like for students to collaleoiratheir electronic portfolio
construction?” was the question used to reveal the eseértiglent collaboration in portfolio
construction. The collaboration experiences as dextbly the students offered unique insights
about their collaboration from student perspectiveshisaadent who collaborated in portfolio

construction was interviewed by the researcher indivigu@he themes that emerged from
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interview data analysis included “defining collaboratidwhique ways of collaboration”,

“exciting moments”, “about collaboration partner”, dfrdistrations.”

Defining collaboration

Although the study participants had their own definitiabsut their collaboration in
electronic portfolio construction, they all agreed thatas serious undertaking with “a big
task” and pressures of “deadlines.” The participants didalotis much about responsibilities,
roles, and goals as the researcher had expected. Thegdigfeir collaboration as simply
“working together” to get things done, “to solve your problerffan” and “part of our life”,
“things we do often...”, “wonderful learning experience”. Tladiyhad very similar definitions
for their collaborations.

“Well, it’'s simply working together, you know, to getnigis done. Creating our

portfolio, you know, was a big task and ... Working with [nasn&tted] made

things much easier. You don't have to always stand angan. Just like you

have your buddy.... working together, especially the orteythahave

collaborated before and you know [name omitted] is gooths.” (Anna, p. 3)

“Working together to solve your problems... It's fun and it'styud our life,

things we do often. We always collaborate in our matirges and it was just

another wonderful learning experience with her...” (Megad)p.

“Collaboration is a way to get busy and crazy... As aenatt fact, we

accomplished a lot each time we work together...but sometiespecially when

you see the deadline was just around the corner, Oh, .i{jAHeena p.3)
Unique Ways of Collaboration

Two students worked in the same school and lived closacto@her but quite a
distance from the University. Most of the collabomatwork was completed on the way to the

university and on the way back home. Their descriptiosated an interesting picture that

mirrored their collaboration experiences.
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“We designed our layout that evening at [the university nafiitegn we revised
the layout on the drive home. We rode together to schdoitire drive home,
we completed the page layout and divided the [web] pagesrtoom... the
drive was about 40 to 60 minutes, we discussed portfolioeaivety home.”
(Anna, p.15)

“We also discussed our assignment on the way home, we spdoud in the
car... We also planned our assignments for the class aroeipdttiolio so that
we had a really cool Polynomials theme that we @am nise in our classrooms.”
(Megan, p.16)

“As much as | hated driving to Atlanta, the drives seemedldav us to get so
much done. Sometimes we would talk about other things, bheioar proved to
be the most convenient time for us to think aloud and dscusur ideas. | also
enjoyed every minutes of working with [name omitted]. Weenable to help
each other and improve our teaching abilities and give @&en wonderful
ideas. It always made the driving home so fast” (Brialb)p.

Their collaboration also took place in a very casnalrenment like in a café. A student

described their collaboration experience in a café meanniversity.

“So we went to Heavenly Café. We were supposed to taldtaho teaching that
day, ... | couldn’t remember what we said. It was not a gowd But |
remember we had course materials all over the table.tygeel in everything
we discussed... in his computer while | was reading to hinpaingolio
requirements and other course materials and sometiwas thinking and
talking to myself. He’s so funny. He typed everything | saidis computer...
Before | finished my coffee, | knew what we would do fa gortfolio. (Karl p.4)

Exciting moments

The energy and excitement of collaboration were obvioabove description. Yet the
more obvious exciting moments were those when theg twethe zone,” when they saw “the
light at the end of the tunnel,” and when they sawr tpeat accomplishment.

“We felt that we were in the zone...Everything just fiis.i.we knew we would

finish it that day and the portfolio was great, all af documents were in place

and links were fine, everything was fine, we were in theez in the zone, you
know!” (Brian, p.16)
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“Exciting moments... The moment when we finished our pbatfdt was a great
day, and | was in the lab first. [Name omitted] camtie and | remember it
was Saturday...He asked me ‘Are you ready? Let’s finistdidy.” He sounded
so confident and ... Almost instantly, um... | saw a lighth@ end of the tunnel.
That moment...was so exciting!! That day was just a giagf’ (Camela, p.20)

“I showed our portfolio to my students, my daughter andb&ng and | also
showed it to my colleagues at school. | got great regplikes‘Good grief, how
much did you guys do this semester.’ It was exciting wienheard comments
like this and you know that you did a great job. It's a ligoaplishment. | was
extremely proud...” (Megan, p.22)

“We checked all the links and images on our portfoli@nather computer. At

that moment, the portfolio suddenly became mine. We worketfor weeks

and | felt so weird that it suddenly... like your baby was btirwas the most

exciting and it was weird too...Anyway, it was exciting. Thetfodio site was

extremely comprehensive and others could definitely u's@Amna, p.23)
About collaboration partner

All the study participants enjoyed their collaborasioand spoke highly of their
collaboration partner. The study participants had veryigesxperiences of collaborating with
their partners before the collaboration in theicetenic portfolio construction. Collaboration to
them was just “things we do often...” Their positive comtaern their collaboration partners
revealed their satisfaction with collaboration argbahdicated the importance and impact of
the positive pre-collaboration experience with thentrmes on their collaborations in electronic
portfolio construction.

“We collaborate in our work at school and in our stuidiyree university name].

She is my buddy and she is so quick on things and alwayslbaef wonderful

ideas. | knew we would do a great job! | mean in portfol&ina, p.7)

“He is very professional, always on the tops of thingsy detail oriented,

trustworthy and easy to work with. We worked togetherrgefowe are very

different but we like each other. | enjoyed working wiim...he’s a great guy to

work with.” (Camela, p.7)

“We did two big course projects last summer and it workecak oull...She
always knows what to do and always get things done fast.an.Intensive
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program like Math TEEMS, you want to work with a colleatjke her.”(Anna,
p.9)

Frustrations

Frustrations experienced during their collaboration rexktide obstacles that impeded
their collaboration and should get our attention. Timegeents of frustration indicated that the
collaboration format, tools, individual working stylesid even physical well-being were
important factors that contributed to their frustration.

“Definitely, | hope to have more visualized collaboragia. synchronized but
visualized when we were working at home. We talk amovor cell phones. But
really hope to see ...l am a visual learner. | need samastio see what was on
her screen... If | could do that, some problems we talketidars could be
solved, you know, just one click.” (Brian, p.16)

“The E-Locker (a web format file transferring prototimht university offers to
all the students to access their files on university nétwove) was not user-
friendly, we tried a few times to upload our portfolieedi through it. Oh, it was
horrible. We ended up with broken links, and missing imagekpar pictures
were gone... And we decided that we need to work togethee abthputer lab
downstairs.” (Alleena, p.11)

“Find a good chuck of time to work together was always a pralletrs me
take that back, it's not really a problem but it's diffit. Difficult, you know
what | mean. | need a big chuck of time to work oit’g.just me. | can not work
30 minutes on the portfolio and shift gears to work on $oimg else for another
hour and then come back to work on portfolio againjuss not me.” (Brian,
p.14)

“Sometimes we were so tired after our evening class wigemet in the lab. We

sat there doing nothing ... | was tired, | wanted to go hame sleep.” (Karl,

p.16)

From the descriptions above, it was clear that stsdeere generally positive about the

collaboration experiences which echoed with the suresylts of their satisfaction about their

collaboration. Although there were frustrations, tdatmrate in the electronic portfolio
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construction was just another satisfactory experienteaking together” and “solving your

problems” and collaboration is fun and part of thee. lif

Impacts on the course work

The assessment effort in this section tried to angwestion: “Did the portfolio
collaboration impact student course work?” The course asskssed included eight
assignments, three of which were done after studemtedtaeir portfolio collaboration. The
three assignments were Assignment 6, Integrating MSI| iExgestruction; Assignment 7,
Integrating MS Access in instruction, and Assignment &Juation of online resources and
evaluation of educational resources (software and meglih assignments before and after
student portfolio collaboration were assessed to daterthe impacts of portfolio collaboration
on the course work. Table 5 reported the means (M) andatd error of means (SEM) of the
assessment results for the eight assignments betwé#aboration portfolio group and
individual portfolio group.

Table 5: Means and standard error of means of assignments

Collaboration Portfolios Individual Portfolios
Assessment Items N =6 N=9

M SEM M SEM
Assignment 1 4.83 0.037 4.52 0.080
Assignment 2 5.69 0.049 5.61 0.043
Assignment 3 4.69 0.045 4.68 0.047
Assignment 4 5.68 0.069 5.69 0.063
Assignment 5 4.87 0.049 4.56 0.283
Assignment 6 5.87 0.045 5.71 0.057
Assignment 7 4.78 0.049 4.76 0.033
Assignment 8 6.78 0.049 6.56 0.123
Assignment total 43.18 0.302 42.08 0.500

a. Assignment total = Assignment 1 + Assignment 2 + Assent 3 + ...Assignment 8.
b. Maximum value of Assignment total is 54.
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The Mann-Whitney U Test results indicated that significhfiérences (P_<05) existed

on students’ assignment total between portfolio collatimn group and individual portfolio

group.
Table 6: Results of Mann-Whitney U Tests on assignments
Mann-Whitney U Z Exact P (one-tailed)

Assignment 1 5.00 -2.643 0.001*
Assignment 2 15.50 -1.375 0.091
Assignment 3 27.00 .000 0.500
Assignment 4 26.00 -.119 0.478
Assignment 5 21.50 -.677 0.265
Assignment 6 12.00 -1.784 0.044*
Assignment 7 21.00 -.726 0.265
Assignment 8 19.00 -.955 0.194
Assignment total 12.00 -1.769 0.044*
*P<.05

Although there was a significant difference in Assignnmetal according to the test, the
contributions of the significance were not just frorsigsments done concurrently with the
portfolio collaboration. Thus, there was no evidemchdlieve that collaboration in portfolio

construction made any impact on student assignments thowghk expected to be the case.

Impacts on technology proficiency

The impacts of collaboration on student technology piericy were assessed by
Technology Proficiency Self-Assessment (TPSA) crebteaind used with permission of Dr.
Margaret Merlyn Ropp (n.d.). The TPSA survey consiste&2Datems of a five point Likert
scale questionnaire asking about the confidence in perfgrtachnology related tasks from
sending e-mails to writing up a budget plan for purchasing tdoby equipment for classroom
uses. The survey statement started with “I feel confittettl could...” for each item. The same

TPSA was administered at the beginning of and at thektind course. The differences
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between the pre-course and post-course TPSA were use@tmided the impacts of portfolio
collaboration on TEEMS students’ technology proficiency

The data analysis coded “Strongly Disagree” as “1” &tdohgly Agree” as “5”.
results indicated that differences existed between #hequirse and post-course TPSA results
for both collaboration portfolio group and individual polid group. Table 7 displayed their
means and standard error of means.

Table7: Means and standard error of means of TPSA results

Collaboration Portfolios Individual Portfolios
Assessment N =6 N=9
ltems Pre-Course Post Course Pre-Course Post Course

M SEM M SEM M SEM M SEM
1 5.00 0.00 5.00 0.00 5.00 0.00 5.00 0.00
2 4.83 0.17 4.67 0.21 3.78 0.55 4.63 0.25
3 4.00 0.45 4.50 0.22 3.44 0.44 4.38 0.25
4 4.83 0.17 5.00 0.00 4.89 0.11 4.87 0.12
5 3.17 0.83 5.00 0.00 3.89 0.51 4.63 0.17
6 4.50 0.22 5.00 0.00 4.44 0.35 4.88 0.12
7 4.50 0.22 5.00 0.00 4.44 0.24 4.75 0.15
8 1.17 0.17 5.00 0.00 2.11 0.56 5.00 0.00
9 3.67 0.56 5.00 0.00 3.89 0.51 4.75 0.15
10 3.83 0.31 4.67 0.21 4.11 0.31 4.75 0.15
11 3.67 0.56 4.33 0.49 3.56 0.53 4.75 0.24
12 2.67 0.67 4.83 0.17 3.00 0.60 4.38 0.25
13 2.67 0.62 4.83 0.17 3.33 0.62 4.38 0.25
14 4.33 0.49 4.33 0.49 3.56 0.65 4.63 0.17
15 2.83 0.31 4.12 0.17 2.78 0.52 4.38 0.31
16 3.50 0.43 4.67 0.33 4.11 0.42 4.63 0.17
17 4.33 0.21 4.33 0.42 3.56 0.47 4.38 0.25
18 3.50 0.50 4.67 0.21 3.67 0.47 4.38 0.25
19 2.50 0.34 4.17 0.48 2.89 0.45 4.13 0.33
20 2.33 0.21 3.5 0.43 2.78 0.32 3.88 0.38

Wilcoxon Signed Ranks Test was used to determine if diffsgs between pre-course
and post-course TPSA were significant (pS). This test is a non-parametric alternative to
pairedt test. Wilcoxon Signed Ranks Test makes no assumptiong #ie distribution of data

and works well for small sample sizes.
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Table8: Significant results of Wilcoxon Signed Ranks Test betwere-course and post-course

TPSA
Collaboration Portfolios Individual Portfolios
Assessment N =6 N=9
ltems Sum of Exact P Sum of Exact P
Rank Z (one-tailed) Rank Z (one-tailed)
3 18.50 -1.725 0.042*
6 6.00 -1.732 0.042*
7 6.00 -1.732 0.042*
8 21.00 -2.333 0.010* 28.00 -2.530 0.006*
9 10.00 -1.857 0.032*
12 15.00 -2.041 0.021*
13 15.00 -2.032 0.021*
15 21.00 -2.271 0.012*
16 10.00 -1.841 0.033*
18 15.00 -2.041 0.021*
19 19.50 -1.913 0.028* 18.50 -1.701 0.045*
20 18.50 -1.725 0.042* 15.00 -2.070 0.019*

*P<.05

According to the test results, eleven out of twentyesy items were significant in
portfolio collaboration group and four, in individual potid group. These results indicated that
students in the portfolio collaboration group had madeersmnificant improvement in their
confidence to perform those technology related tasksth@astudents in the individual portfolio
group. To answer the assessment question for thi®setiie collaboration did produce positive

significant impact on students’ technology proficiencyTirv360 course.

Discussions
Since portfolio construction is usually individual workitiappropriate to have students
construct their portfolios through collaboration? Accogdio the assessment results and

analysis presented above, the answer to this resgaeshion is positive.
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The assessment results indicated that collaboratiefectronic portfolio construction in
this technology integration course worked very well by produbetter electronic portfolios,
creating positive learning experiences and generating posipact on students’ technology
proficiency. The study results echo with findings frother scholars that collaboration as a
learning strategy is usually effective in promoting studksnning and performance (Johnson &
Johnson, 2004) and collaboration generally has more advantageworking individually
because of positive inter-dependence, individual accounyalpiiomotive interaction (Johnson
& Johnson, 2004), and access to and combination of complemexpertise (Haret al., 2003;
Maglaughlin & Sonnenwald, 2005).

There are a number of advantages to having studentsarallabin electronic portfolio
construction. First, collaboration needs clear gtaustain it. An electronic portfolio gives
students a good and sustainable reason to collaborate detatissspecific requirements and
foreseeable collaboration outcomes.

Second, construction of an electronic portfolio isgumdertaking that offers rich
content for students to collaborate at different prdg@etls. Their collaborations in portfolio
construction covers a wide span of tasks including degigpontfolio content, structure, and
layout, forming instructional goals and objectives for thearning environment, and designing
and developing instructional materials. Collaboratiomheir peers on these different tasks
fosters their learning and reflection about instructiodiféérent levels.

In addition to the collaboration content, the lengthime required to complete
portfolios is also very favorable. The portfolio cbltaation lasted for seven weeks in this study.
It gives students who collaborate enough time to undetr&ach other’s personality, social

skills, working styles, and related expertise. Consequeantiffers them enough time to build
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up their social bonds and trust in completing required taskortfolio construction. Again

with favorable timing on the student side and positive d&eendence (Johnson & Johnson,
2004) built, more and deeper meaningful learning and refleagtidearning and instruction are
likely to occur among those pre-service teachers asctiiaborate in their portfolio

construction. These benefits of collaboration can &k used to explain the positive assessment
results this study produced.

Furthermore, this study revealed that pre-service teatbday were more ready to
work collaboratively. The interview data and reflentapers clearly indicated that all the
students who collaborated in electronic portfolio cargtton had positive collaboration
experiences and were more ready to collaborate ifuthee after their electronic portfolio
collaboration. This implies that positive collabooatimight have a lasting effect on students’
future collaboration and teacher educators should be pcefafacilitate student collaboration
to help them create positive collaboration experiences.

The comprehensive assessments of student collaborapontfolio construction also
produced some interesting insights about collaborati@addition to producing better portfolios
and positive feelings about their collaboration. Thiaboration in portfolio construction did
not produce any impact on the course work. This suggestsalteboration does not always
produce impacts on other related work. There are a numipaissible explanations behind this.
First, collaboration takes time to produce an impadaitber related work. In this case, the
collaborating students did their last three assignmaritee first four weeks of the portfolio
collaboration. There was not enough time for theatolfation to make any significant impact
on their assignments. Second, the impacts of colléibarmight be content related. The content

of portfolio collaboration in the first four weeks waminly about designing the portfolio,
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establishing goals of learning environment to be created, @glelated academic standards,
and analyzing their learners. These tasks were natlglosated to the content of the
assignments students completed at the time. Thergionéglio collaboration could hardly
make a clear impact on those assignments.

This study offers one way to comprehensively assess ssudeltaboration in portfolio
construction. Two limitations of this study must be tmred here. First, the study participants
were offered the opportunity and then self-determinedilakorate in this study. Many other
possible influencing factors, such as collaboration agfenable learning strategy, more
experiences on teaching and technology integration, agrdtoe ability (Devine & Philips,
2001), were not controlled because of the practical ainstr Second, because of the practical
constraints, the invited assessors did not discuss thelassessment rubrics for assignments
to address the inter-rated reliabilities. Though this mightalter much of the assignment
assessment results, inter-rated reliability remainedsare to be addressed in a future study.

In spite of these limitations, the study suggests thiddlmoration in electronic portfolio
construction is an innovative and effective way t@h@k-service teachers meet those
identified challenges of low technology proficiencyldimited understanding of theoretical
framework behind technology integration. Students shouldhteueaged to construct their
electronic portfolio collaboratively in the technoloigyegration course to maximize their

learning and professional development.
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